Xo. G. — The Brachiopoda of the M <i(piolcda of Iowa. 

Ih' John' II. Bhadlky, Ju. 

Introduction. 

Thf. publication of a larj'c number of new and curious triloI)itcs 
from tile Maquoketa of Clermont and nearby localities in northeastern 
Iowa by Slocum has caused renewed attention to be uiven to a region 
which has for many years been known for its fo.ssils. In 1917, in 
company with Prof. P. E. Raymond, I spent a week at Clermont, 
where, with the ellicient guidance and assistance of Mr. A. II. Pecker, 
a collection of representative fossils was secured. The present paper 
is primarily a description of the brachiopods, and though there are 
fewer novelties among the brachiopods than were found among the 
trilobitcs from the same locality, it is nevertheless true that, including 
the eight Jiew species, nineteen out of twenty-seven species arc known 
only from the Maquoketa. Lingula bcltrami, Plcctortkis (Austinella) 
kaukakensis, P. (^1.) ivhitficldi, Dalmanclla macrior, D. corpidcnta, 
Dinorthis proatitn, Leptaena iniicostata, Strophomcna acida, S. u'is- 
cousinensis, S. planodorsata, and Parastropkia divergens are, with few 
exceptions, restricted to the highest Ordovician of Iowa, Minnesota, 
and Wisconsin, and none of them has been found in Ohio or Indiana. 
Five of the remaining eight species, Ilcbcrtella inscidpta, Plaesiomys 
subquadrata, Strophomcna ncgiccta, S. nvtans, and Rhynchotrema capax 
are characteristic fossils of the typical Richmond, while three. Crania 
laclia, Ilcbcrtella sinuata, and Plcctambonitcs rugosus, are found in 
both the Cincinnatian and Richmond. 

The Trentonian aspect of the fauna is expressed in some of the 
Strophomenae, in the small Plectambonites and Zygospira, and in the 
presence of Parastrophia. The dominant facies is, however, Rich- 
mondian, though none of the typical fossils of the late Richmond is 
present. 


IMaquoketa Shale. 

Position and Distribution: — Few formations have been more 
written about or more misunderstood than the Maquoketa shale. 
Hall, the first to recognize it, called it the “Hudson River formation,” 
a term which is now bereft of meaning. It was first formally labeled 
“Maquoketa shale” in 1870 by White, who supposed it to represent 
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SOUK* particular epochal sulKli\ isioii of the Ciiicinnati f'loiip. Thi.'! 
non-committal usage of the term has contimu'd to the present time, 
so that now as formerly, the Matpioketa comprises those late Ordovi- 
cian sediments that occur in Iowa, Wisconsin, Minnest)ta, and Illinois, 
uiulerlain by the massive Galena and overlain by the etpially massi\ e 
dolomite of the Niagara. 

The exposures of this formation extend over a long narrow area in 
the states mentioned, usually bordering the ^Mississippi River. It 
follows the same northwest, southeast strike as the Galena and 
Niagara. The most southerly exposure is in .lackson County, Iowa. 
South from there, it disappears and the Galena and Niagara meet. 
To the north the Maquoketa thickens and attains a maximum of 
200 ft. (('alvin). In northeastern Iowa it again decreases and slowly 
thins out in southern Minnesota, where in some places it is discernible 
with a thickness of but a few inches. 

The great difficulty encountered in attempting to correlate the 
Maquoketa shale is due to the fact that the formation has not been 
correlated either lithologically or palaeontologically within itself. 
E(piivalent strata of different but not vevy tvidely separated localities 
often show entirely dissimilar lithologic and faunal characters. For 
example, the heavy dolomitic beds at Clermont ha\e no vestige of 
similarity to the strata of the typical region at Graf, Iowa. The 
Ctenodonta ami Orthoceras beds of Dubtuiue County are not present 
in Fayette or Winneshiek C'ountics. In the light of this fact it can be 
appreciated why investigators lan e had difticulty in correlating these 
beds Avith any part of supposed equiA'alcnts in Ohio or New York. 

Origin: — The heterogeneity of the Maiiuokcta shale has Ictl writers 
to infer a shallow water or shore origin. The gregt localization of 
faunas and the local lithologic variation is the basis of this decision. 
In many places the muddy facies of shore deposition is, evident. 
Shrinkage cracks on some of the layers, the broken condition of most of 
the fossils and a certain irregularity in betiding in Winnesliiek County, 
loAva, led members of the state Survey to call this an old beach de- 
posit (1905). The iMaquoketa appears to liave been laid down in 
comparatively shallow water, just how deep it is impossible to say. 
The land-locked Galena sea Avith its arid shores and salty Avaters gave 
Avay to a body of Avater freely communicating Avith the open ocean. 
Mechanical sediments, imlicatiA-e of general rainfall, Avere laitl doAvn 
in Avater of normal density. The lithologic and faunal differences 
Avere no greater than those to be seen in the sediments and life of 
shalloAV seas todav. 
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A marked lithologic change is observed in all places at the boundary 
betwc'cn the (lah'iia and Macinoketa. Wlu'ther the Ma(|noketa was 
preei'ded by a i)eriod of erosion is still nneert.iin. In 1 fnbiuine ( 'onnty, 
Iowa, no erosion of tlu' (lalena can be noticed and no nneonrormity. 
.Vt Ciraf, on the other hand, the Galena dolomite and the bllie shale 
of the Ma(inok('ta have ;i bed of yellow clay between tluan, a sngges- 
tion of erosiotial nneonformity. 

Litliolodir Character : — Although nuieh variation in composition is 
tv])ieal of the Alacinoketa, dark bluish gray elay-shale ])redominates. 

The fortnation may oecnr as a sitigle undivided body of shale. In 
one locality it outcrops as dolomite and limestone to a thickness of 
forty feet. In northern Iowa the formation falls nattindly into four 
members; — 

4. Brainerd shale. 

Blue and bluish gray shale with strata of limestone inter- 
bedded at top and bottom. 120 feet. 

3. Fort Atkinson limestone. 

Massi^’e yellow cherty dolomite with associated beds of 
limestone. 40 feet. 

2. Clermont shale. 

Bluish, plastic, fine-grained shale, well developed at Cler- 
mont, Iowa. 15 feet. 

1. Elgin shaly limestone. 

Limestone, dolomite, shaly limestone with beds of calcareous 
shale and thin partings of bluish less calcareous clay that are 
variable in character and fossil content. 

This division, unfortunately, does not persist throughout the 
formation. A division into three members seems to be the more 
universally applicable although this is hot a harrl and fast rule. 


Lingulid.ve. 

Lixgula BELTRAMI Winchell and Schuchert. 

Lingula hellrami tVinchell and Schuchert, Geol. Minn., 1893, 3, pt. 1, p. 351, 
fig. 25 a, b. 

A single incomplete specimen representing parts of both valves 
was obtained from the Lower Alaquoketa at Clermont. The condi- 
tion of preservation is not such as to justify any special description. 


50G 


IIULLKTIN: MUSEUM OF COMl’AUATIVE ZOOI.OtiV. 


(’rax 1 1 DAE 

Crania laelia Hall. 

Crania laelia Hall, Dcsorip. Crinoidoa etc., 18G0, p. 131. 21th Kept. X. Y. 
State, cab. nat. lii.st., 1872, p. 220, pi. 7, fig. IG. Miller, Cine, (piart. 
journ. sci., 1875, 2, p. 12. Hall and Whitfield, Pal. Ohio, 1875, 2, j). 75, 
pl. 1, fig. IG. Hall and Clarke, Pal. X. V., 1892, 8, pt. 1, pi. 41, fig. 1. 
Grabau and Shinier, X. A. index fossihs, 1907, 1, ji. 297, fig. 242. Cuin- 
ing.s, 32tl Ann. rept. Dejit. geol. nat. res. Indiana, 1908, p. 897, p. 33, 
fig. 2. 

Shell small, inequivalve, oval in outline, with width greater than 
length. Dorsal valve highly eonvex; beak elevated, pointed, situ- 
ated nearly in the middle of the shell. 

Surfaee marked by coneentric lines of groM'th us well as radial 
striations. The latter A ury considerably in number and strength. 

This shell is quite eommon in the Maquoketa at Clermont, Iowa, 
and is usually found attached to an orthid or Rafinesquina. In no 
case Avas the Crania marked like the surface of the host. 

Localilti: — AlaysA-ille and Richmond; Cincinnati, Ohio, atid many 
localities in Ohio, Indiana, Kentucky, Tennessee, etc., LoAA’er Maquo- 
keta at C’lermont, loAva. 


Orthidae. 

The most recent faunal lists huAC not adequately suggested the 
A'ariety of Orthidae to be found in the ^Maquoketa. Until quite 
recently Plectorthis (Austinella) whitfiehli (X. H. ^Yinchell) Avas the 
only member of this common Palaeozoic family definitely identified 
from the various outcrops in loAva, Illinois, Wisconsin, and Yliunesota. 


Plectorthis (Austixell.a) kaxkaeensis (IMcChesney). 

Orthis kankakensis McChesiiey, Xbav Pal. fossils, 18G1, p. 77. Trans. Chicago 
acad. sci., 18GS, 1, p. 29, pl. 9, fig. 3. 

Plectorthis kankakensis Hall and Clarke, Pal. X. Y., 1892, 8, pt. 1, p. 221, pl. 5, 
fig. 24, 25. 

Aiistmella kankakensis Foerste, Bull. sci. lab. Denison univ., 1909, 14, p. 224. 


The difference betAveen P. kankakensis and P. u'hitficldi is mentioned 
in the discussion of the latter species. Both occur plentifully at 
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Clcnnont and are the most nnnierous of the Orthidae in the Macino- 
keta of that loeality. P. L'ankalcni.slfi is the wider and lias more 
striations. Below is a eomparison of average specimens of each. 

CJrcnIosI Number 

\Vi(illi convexity Htriiilioiis 

A. kanknkcims 20 min. 00 mm. 13 mm. GO 

A. u'hitfickU 2C)S) mm. 27 mm. 13 mm. 40. 

IjOcnUtij: — The Fernvale at Wilmington, Illinois and the Lower 
Maqnoketa at Clermont, Iowa. M. C. Z. S,53G. 


Plectoktiiis (Austinelea) wiiitpieldi (N. H. Winchell). 

Plate 1, fig. 1. 

Orlhis ichilficldi N. H. Winchell, 9th Ann. rept. gcol. nat. hist. surv. Minnesota, 
1S81, p. 115. 

Orthis 'pcctinella Whitfield (part), Gcol. Wise., 1882, 4, p. 259, pi. 12, fig. 8. 
Plcctorthis whitfieldi Hall and Clarke, Pal. N. Y., 1892, 8, pi. 1, p. 221, pi. 5, 
. fig. 20. 

Orthis {Plcctorthis) whitfieldi Winchell and Schuchert, Geol. Minn., 1893, 3, 
pt. 1, p. 437, pi. 33, fig. 8-13. 

Atisiiticlla whitfieldi Foerste, Bull. sci. lab. Denison univ., 1909, 14, p. 244 
(gen. ref.); 1912) 17, p. 131, pi. 8, fig. 9. 

‘iPlectorlhis sp. cf. whitfieldi Ruedemann, Bull. 102, N. Y. state mus., 1912, 
pi. 4, fig. 8. 

This species is closely related to Plcctorthis {Austinclla) kankakensis 
(AlcChesney) of the Fernvale at Wilmington, Illinois, but is always less 
extended along the cardinal area and more square in outline. It is 
hard to separate these species in some instances, because of the varia- 
tion in the number of striations which characterizes them both. 
Where they occur abundantly together, as at Clermont, they have a 
tendency to intergrade into each other. 

The pedicle-valve has a distinct beak; cardinal area arched; del- 
thyrium triangular. The striations are quite strong; their number 
varies from thirty-six to forty -eight. This is the chief distinction 
between whitfieldi and kankakensis, the latter possessing sixty to 
seventy striae on the anterior margin. The striations in both species 
increase by implantation. 

The brachial-valve is much less convex than the other; a slight 
flattening along the middle grades into a slight concavity at the 
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anterior margin in large specimens. In some cases the exterior of 
this valve is marked by fine concentric striations. 

A typical specimen measured: — 

Width 27 mm., Length 2G.5 mm., Greatest convexity 13 mm. 

Locality: — Richmond at Spring Valley and Granger, Minnesota; 
Delafield, Wisconsin; Savannah, Illinois; Clermont, and Lattners, 
lova. M. C. Z. 8,535. 

IiEBF.in'F.LL.A SIXU.Vl’A (Hall). 

Orthis sinuala Hall, Pal. N. Y., 1847, 1, p. 128, pi. 32B, fig. 2. Miller, Cine, 
quart, journ. sei. 1875, 2, p. 30. 

Orthis occidentalis var. sinuata Meek, Pal. Ohio, 1873, 1, pt. 2, p. 98. 
licbertclla sinuata Hall and Clarke, Pal. X. Y., 1892, 8, pt. 1, p. 222, pi. oA, 
fig. 1-8. Hayes and Ulrich, Folio 95 U. S. G. S. illus. sheet, 1903, fig. 17. 
Cumings, Amer. journ. sei., 1903, ser. 4, 16, p. 34, footnote. Foerste, 
Bull. sei. lab. Denison univ., 1910, 16, p. 52, pi. 2, fig. 5. 

IleberteUa occidentalis sinuata Schuchert, Bull. 87, U. S. G. S., 1897, p. 229. 
Cumings, 32nd Ann. rept. Dept. geol. nat. res. Indiana, 1908, p. 908, pi. 
34, fig. 3-3c. 

IlcbcrtcUa sinuata differs from II. occidentalis in the absence of the 
slight median depression near the beak of the pedicle-valve of the 
latter. This species is very common throughout the Richmond, and 
everywhere shows great similarity to II. occidentalis. The primary 
striations are coarser than tliose of the hitter, but all intermediate 
stages can usually be found. 

Since all the specimens from the Upper Alaquoketa at Brainerd, 
Iowa, were coarsely striated, no differentation of two forms was in- 


dicated. 


Length Width 

Convexity 

30 mm. 40 mm. 

25 mm. 

32 min. 36 mm. 

21 mm. 

16 mm. 29 mm. 

15 mm. 

Locality: — Maysxdlle and Richmond 
Tennessee; Indiana; loAva, etc. 

; southern Ohio; Kentucky; 

Hebertella clermontensis, sp. nov. 

Plate 1, fig. 

3. 

Shell small, length about four fifths of the width, with slight indi- 


vidual variation. Hinge-line a trifle less than the middle width of 
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tlio sIk‘ 11; fjirdinul iinffU's tend to s(|u;ircii(‘.ss so us to j)rodncc un 
api)ro.\iinu(('ly roctauftiilar outline. 

The pediele-vidve lias a medial ridge, gently conve.x at the anterior 
edge, hut growing sharper toward tlu^ posterior margin where it 
merges into a pointed beak, that deviates hut slightly from the vertieal. 

d'he hraehial-valve is about ecpially convex with the pedicle and 
jiossesses a shallow sinus which hc'gins at the anterior margin and 
continues nearly to the beak, Avherc it merges into the general conve.x- 
ity of the shell. 

Striations are well defined, almost coarse; thirty-eight to forty- 
four occur along the anterior margin. The lateral striae increase by 
bifurcation; the medial ones arc always simple. 

A typical specimen measured: — 

Sirialions of 

Length Width Convexity pedicle-valve 

13 min. 15 mm. 6 mm. 40 

Locality: — Lower Maquoketa in the vieinity of Clermont, Iowa. 
Holotype, ]\I. C. Z. 8,537. 


Hebertella (Glyptorthis) insculpta (Hall). 


Orthis insculpta Hall, Pal. N. Y., 1847, 1, p. 125, pi. 32, fig. 12. Billings, Gcol. 
Canada, 1863, p. 167, fig. 150. Meek, Pal. Ohio, 1873, 1, p. 99, pi. 9, 
fig. 1. Miller, Cine, quart, journ. sci., 1875, 2, p. 40. Emmons, Amer. 
geology, 1855, 1, pt. 2, p. 195, pi. 9, fig. 12. Shaler, Mem. Ceol. surv. 
Kentucky, 1876, 1, p. 30. 

Orthis (Hebertella) insculpta Winchell and Schuchert, Ceol. Minn., 1893, 3, 
pt. 1, p. 435. 

Hebertella insculpta Hall and Clarke, Pal. N. Y., 1892, 8, pt. 1, p. 222, pi. 5A, 
fig. 13. Cumings, 32nd Ann. rept. Dept. geol. nat. res. Indiana, 1908, 
p. 905, pi. 34, fig. 2-2d. 

Glyptorthis insculpta Foerste, Bull. Sci. lab. Denison univ., 1914, 17, p. 258 
(gen. ref.). 

Orthis bellarugosa Hall (not Conrad), 2d. Ann. rept. N. Y. state geol., 1883, 
pi. 35, fig. 22. 


Three specimens from Clermont had the following dimensions: — 


Length 

15 mm. 
9 mm. 
10 mm. 


Width 
18 mm. 
11 mm. 
13 mm. 


Greatest convexity 

7 mm. 

5 mm. 

6 mm. 


Locality: — Oxford, etc., Ohio; Indiana; 
Wisconsin; Iowa; Minnesota; Tennessee. 


Wilmington, Illinois ; 
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Dalman’ella maciuou (Surdeson). 


Orthis tnacrior Sartlcson, Bull. Minn, acacl. sci., 1892, 3 , j). 330, pi. 5, fig. 5-7. 
Orthis {Dalmanellu) testudinaria \'ar. emacerata Winchcll and Schuchcrt, 
Geol. Minn., 1893, 3 , pt. 1, p. 4-15, pi. 33, fig. 23-24. 

Orthis emacerata Surdeson, Amcr. geol., 1897, 19 , p. 102, pi. 5, fig. 14-18, 28. 


Shells subqiuulrangular, broadest at or near the hinge, nearly as 
long as Avide. 

Pedicle-valve conve.v; brachial nearly flat; concentric lines some- 
times present. A single median plication is prominent near the pedi- 
cle-beak. The median fold groAVs Avider and higher tOAvard the 
anterior margin and is bounded by depressed areas. 

The brachial-A'alA'e has a corresponding depression, and the stria- 
tions resemble those of 1). rogata Sardeson. There is a total lack of all 
minuter surface markings. 

Typical specimens measured: — 


Length 
11 mm. 
11 mm. 
9 mm. 
13 mm. 
6 mm. 


Width 

12.5 mm. 
13 mm. 

10.5 mm. 
15 mm. 

7.5 mm. 


Greatest convexity 

4.5 inm. 

5 mm. 

4.5 mm. 

5 mm. 

3 mm. 


The common Dalmanella found in the Maquoketa at Clermont has 
usually been called D. emacerata, but differs from it in haA'ing a deeper 
sinus and more pronounced fold, and in haA'ing the lateral margins 
more nearly parallel. Sardeson’s name for the species may therefore 
be reA'iA’ed although he himself did not use it in his second paper. 

Locality: — IMaquoketa in Alinnesota; LoAver Maquoketa at Cler- 
mont, loAva. 


Dalaianella corpulextA (Sardeson). 

Orthis corpxilenta Sardeson, Bull. IMinn. acacl. nat. sci., 1892, 3 , p. 330, pi. 5, 
fig. 8-10. Amcr. geol., 1897, 19 , p. 107, pi. 4, fig. 11-19. 

Orthis (Dalmanella) testudinaria var. meeki Winchell and Schuchert (non 
Miller), Geol. Minn., 1893, 3 , pt. 1, p. 445, pi. 23, fig. 25-29. 

A fcAv specimens appear to belong to this species, AA'hich is common 
in the Alaquoketa of Minnesota but unknoAvn elseAV'here. The hinge 
is short, the form subcircular in neanic but rather elongate in adult 
specimens, the median fold is not strongly delineated, and the sinus 
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is shallow. The eoiive.xity is not ,sm;h as to .siijj^est their trivial name, 
but it ai)|)ears from Sardeson’s deseription that this was an allusion 
to the condition of <^(‘rontie s])eeimens. 

Mra.'Uirniirnl.'i: — 'J'he largest specimen is 12.75 mm. long, 13 mm. 
in greatest width, and !) mm. wide at tlu; hinge. A smaller one is 8.75 
mm. long, 9.25 mm. wide, and 7 mm. wide at the hinge. 

Jj)caliti/: — A rare species in the Lower Ma([uok(!ta at Clermont, 
Iowa, previously reported only from the same formation at Granger 
and Spring Valley, jMinn. 


PlAESIOMYS SUBQUADItATA Hall. 

Orthis subquadraia Hall, Pal. N. Y., 1S47, 1, p. 121, pi. 32A, fig. 1. Geol. 
Wise. 1SG2, 1, p. 54, fig. 1, 2. Meek, Pal. Ohio, 1873, 1, p. 94, pi. 9, fig. 2. 
Miller, Cincinnati quart, journ. sci., 1875, 2, p. 38. White, 2d. Ann. rept. 
Indiana bur. state geol., 1880, p. 484, pi. 1, fig. 3-5. Shaler, Mem. Geol. 
surv. Kentucky, 187G, 1, p. 22, pi. 7. Keyes, Missouri geol. surv., 1895, 
6, p. GO. 

“lOrthis subquadraia BiUings, Geol. Canada, 1863, p. 165, fig. 146. 

Platyslrophia subquadraia Hall, 36th Rept. N. Y. slate mus. nat. hist., 1884, 
p. 75, pi. 3, fig. 4. 

Plaesiomijs subquadraia Hall and Clarke, Pal. N. Y., 1892, 8, pt. 1, p. 194, 196, 
222, pi. 5A, fig. 17-19. 

Orlhis (Dinorlhis) subquadraia Winchell and Schuchert, Geol. Minn., 1893, 3, 
pt. 1, p. 428, pi. 32, fig. 46-50. Whiteaves, Pal. foss. Canada, 1897, 3, 
pt. 3, p. 176. 

Dinorlhis subquadraia Hayes and Ulrich, Folio 95 U. S. G. S. illus. sheet, 1903, 
fig. 7, 8. Cumings, 32nd Ann. rept. Dept. geol. nat. res. Indiana, 1908, 
p. 904, pi. 34, fig. 1-lb. 

Two specimens of this common species were found at Clermont by 
the writer. This fossil is very characteristic of the Upper portion of 
the Maquoketa shale and is found plentifully at Spring Valley, Minne- 
sota. These rocks are known to be of about the same age as the 
jMaqupketa of Iowa, so one must look for the cause of the scarcity of 
Dinorlhis siihquadrata in the shales at Clermont. 

This species is more conve.x than the Orthidae with which it is 
associated. It has a shallow sinus on the pedicle-valve, but not 
nearly so pronounced a one as that of its close relative, Dinorlhis 
prouvila. One feature separates it conclusively from the other species 
in this locality; the posterior lateral radiating striae curve so strongly 
outward that a fexv of them run out on the cardinal edge before reach- 
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ini' the lateml margins. Striae increase 1)V bifurcation on the pedicle- 
valve and by intercalatioiv on the brachial. 

Winchell and Schuchert have pointed out lunv Dinorthis inccdsi 
developed from I). prclincUa var. aiceencyi by the multiplication of 
striae; how this develo])ment was carried further in D. mccihi var. 
(jcrmana, and how this form is closely linked with PlaeisiomijH sub- 
qiuiilrala. Dinorthis proacita and Plaesiomys snlxpmdrula show a 
reversion to ancestral characteristics in the simplicity of the striae 
and the rareness with which interpolation and bifurcation takes place 
beyond the early neanic stage. 

I.ength Width Greatest convexity 

2G mm. 30 mm. 16 mm. 

Locality: — Richmond, Ind.; Spring Valley, ]\[innesota; Wilming- 
ton, Illinois; Warren and Jefferson counties, Missouri; Lattners, 
Clermont, Iowa; Iron Ridge, Wisconsin; Lake Winnipeg, Canada; 
Anticosti; Texas. 


Dinoktiiis pko.wita Winchell and Schuchert. 

Plate 1, fig. 4. 

Orthis proai'ita Winchell and Schuchert, Amer. geol., 1 April, 1S92, 9, p. 290. 
Orthis petrae Sardeson, Bull. Minn. acad. nat. sci., 9 April, 1S92, 3, p. 332, pi. 5, 
fig. lS-21. 

Orthis {Dinorthis) proavita Winchell and Schuchert, Geol. Minn., 1893, 3, pt. 1, 
p. 431, pi. 32, fig. 51-57. Whiteaves, Pal. foss. Canada, 1895, 3, pt. 2, 
p. 120; 1897, 3, pt. 3, p. 17G. 

Dinorthis proacita Schuchert, Bull. 87, U. S. G. S., 1897, p. 216. 

Several specimens of this species were found at Clermont and 
resemble in all essentials the types from Spring Valley, Minnesota. 
The striae increase by interpolation on the brachial and by bifurcation 
on the pedicle-valve. The latter is somewhat elevated at the umbo, 
flattened and in some cases concave toward the lateral and anterior 
margins with a slight mesial elevation. The distinguishing charac- 
teristic of this form is the brachial-valve which is always convex and 
possesses a well-pronounced sinus. No other species of Orthidae 
present at Clermont has the very noticeable sinus of this species. 

Dinorthis proavita and D. iphigenia Billings are superficially similar, 
but they have the fold and sinus reversed. The latter has a greater 
niunber of striae and is found onlv in the Trenton of Canada. 
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Diliortliis pnmvita at (’K'rinoiit, jirohahly the mo.st common species, 
is smaller than most of the otlu'r Orthidac. 


I-OIIKlIl 

SJy inni. 
1 1 ..a luni. 
17.5 mm. 


Wiiltli 

( Ir(!fiL(’sL ronv(jxity 

10 mm. 

2.5 mm. 

10 mm. 

5 mm. 

21 mm. 

S mm. 


Localili/: — Common in the upper portion of the Maquoketa at 
Spring Valley, Minnesota and Wilmington, Illinois; Lower !Maquo- 
keta at Clermont, Iowa. M. C. Z. 8,538. 


Strophomenidae. 

Plectambonites RUGOsrs (Meek). 

Leptaen-a rugosa James, Cat. fossils Cincinnati group, 1S71. 

Leplaena sericea var. rugosa Meek, Pal. Ohio, 1873, 1, pt. 2, pi. 5, fig. 3f, g, h. 
Plectambonites rugosa Foerste, Bull. sci. lab. Denison univ., 1912, 17, p. 123, 
pi. 1, fig. 7a-e; pi. 10, fig. 7a-d. 

Leptaena aspera James, Cine, quart, journ. sci., 1874, 1, p. 151. 

Plectambonites sericcus var. Ruedemann, Bull. 49, N. Y. state mus., 1901, 
p. 18, pi. 1, fig. 6, 7; ibid., 8, p. 525. 

The typical specimens of this species were found in the Eden at 
Cincinnati, Ohio. The name rugosa was applied because of the 
roughened exterior surface and the oblique A\Tinkles along the hinge- 
line. 

The concentric banding and filming is often absent as well as the 
consequent thickening of the valves anteriorly. This is the case with 
most of the specimens from the Vlaquoketa near Clermont, Iowa; 
the surface is comparatively smooth except for concentric striae 
present on some forms. 

Plectambonites rugosus has a considerable vertical range; it is most 
abundant in the Eden, but similar forms have been found in the 
Waynesville and Liberty members of the Richmond. ]Much varia- 
tion of outline occurs within the species, and on the same slab examples 
may be seen representing all stages between the semielliptical and the 
elongate quadrangular. These shells grow more in width than 
length, and environment often differentiates them so greatly as to 
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raise the (juestion whether all the specimens under discussion should 
be considered one species. 


Lengtti 

Width 

Convexity 

8 mm. 

14.5 mm. 

2 mm. 

7 mm. 

12 mm. 

2.5 mm. 

8 mm. 

12 mm. 

2 mm. 


Locality: — Eden, Cincinnati, Ohio; Richmond (]\Iaquoketa) at 
Clermont, Iowa. 


Leptaena uxicost.\ta (Meek and Worthen). 

Plate 2, fig. 5. 

Leptaena (n. sp.?) Owen, Geol. surv. Wisconsin, Iowa, Minnesota, 1852, pi. 
2B, fig. 3. 

Strophomena unicostata Meek and Worthen, Geol. sur\'. Illinois, 1S6S, 3, p. 

335, pi. 4, fig. 11. Whitfield, Geol. Wise., 1882, 4, p. 262, pi. 12, fig. 14. 
Rafinesquina unicostata Hall and Clarke, Pal. N. Y., 1892, 8, pt. 1, pi. 15A, 
fig. 39, pi. 20, fig. 25. 

Leptaena unicostata Winchell and Schuchert, Geol. Minn., 1893, 3, pt. 1, p. 
411, pi. 32, fig. 6-9. Whiteaves, Pal. foss. Canada, 1897, 3, pt. 3, p. 174. 

This form occurs plcntihdly on thin slabs of limestone at the very 
top of the Ordovician in the Alaquoketa at Patterson’s Spring, near 
Brainerd, Iowa. The specimens lack any sign of the wrinkling present 
in some of the examples from Spring Valley, Minnesota. This species 
can be distinguished from the American form now called Leptaena 
tenuistriata Sowerby by the obsolete wrinkling, the large mid-rib and 
the large bilobed diductor scars of the pedicle-valve. Strophomena 
nitens Billings, an Anticostian form, closely resembles L. unicostata 
exteriorly but not interiorly. 

Length Width Convexity 

14 mm. 21 mm. 3 mm. 

12 mm. 20 mm. 5 mm. 

Locality: — Richmond; Savannah, and Wilmington, Rlinois; Dela- 
field, Wise.; Spring Valley and Granger, ISIinn.; Lattners, Brainerd, 
Iowa; Rapids of Nelson River, Lake Winnipeg, Manitoba; Texas, 
etc. M. C. Z. 8,546. 
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Lfi’Tafxa uaymoxdi, sj). nov. 

Phito 2, fig. 3, 4. 

Slicll small; hinge width 15 to 17 min., which is the greatest width 
of the shell. Length, f) to 10 mm. Pedi(;le-valve convex and strongly 
deflected near the anterior margin. The concave brachial -valve 
follows closely the convexity of the other. Cardinal area on the 
pediclc-shcll narrow, never exceeding 2 mm. in width, with a small 
triangular deltidinm. No interior known. 

The surface of some specimens is marked by fine radiating striae 
which grow heavier on the <leficeted area of the pedicle-valve. In 
most cases these striations are not noticeable and never attain the 
prominence of those on L. nnicostata, which is common in the Upper 
Maquoketa. A strong mesial line is present on the pedicle-valve 
and often bifurcates before it reaches the anterior margin, in some 
specimens very near the hinge line. 

LocaUty: — Lower Maquoketa at Clermont, Iowa. Holotypc, 
M. C. Z.'S,545. 

Several speeies of Rafinesquina and Strophomena occur plentifully 
in the Upper jNIaquoketa at localities north and west of Clermont, 
Iowa. 11. Icingi (Whitfield), S. cardinalis (Whitfield), and S. Jluctuosa 
occidcntalis Foerste, common in the Maquoketa of other Upper 
Mississippi Valley localities, were not found by the writer. 

A general characteristie of the neAV species of Rafinesquina and 
Strophomena deseribed below is that they are eonsiderably smaller 
than species from other localities in the Richmond. This dwarfing 
may have been the first manifestation of the foree Avhich drove both 
genera to e\tinetion at the close of the OrdoA-ician. 

Although dwarf faunas were eommon in Palaeozoic times, as they 
are now, it is not always easy to determine the cause. In the case of 
the one under discussion, there were probably many contributory 
causes. It appears that any change from the usual environmental 
conditions affect the sensitive soft parts of marine invertebrates. 
Professor Shinier says on this point, “ Whatever ill or good conditions 
the animal is subjected to are expressed in the shell, as moist and dry 
summers are recorded by the annual rings of exogenous trees.” 

With the universal uplift that came as the grand finale to the 
Ordo\dcian period, many changes were wrought that had great in- 
fluence upon life in the sea. With the receding of the waters, lakes, 
and shallow bays were formed that lost their connection with the 
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main sea. The life entrapped in these basins must have Iktii suh- 
jt'cted to new environmental eonditions. A change in the chemical 
constitution resulting from a freshening of the sea-water due to the 
new drainage; a concentration of salt; an abnormal increase in 
hydrogen sulphide and other gases; mud and other impurities; varia- 
tions in the temperatvire and the depth of water are agencies in 
dwarfing according to Professor Shimer. 

It seems that in the case of the Strophomenae and Rafinesquinae 
from Clermont, the ingress of mud was probably the determining 
factor. Upon e.xamination of the fme-grained shales that contain 
these fossils, it is easy to imagine that conditions during the Maquo- 
keta deposition in this region were not unlike those that exist today 
in the Metliterranean Sea. De Lapparent noticed that while the 
fauna of the western ^Mediterranean was dwarfetl, that of the eastern 
part was still further affected. He attributed this to the presence in 
the water of the eastern basin of fine particles of mud, which sank to 
tlie bottom only A'cry slowly. Fine grains of mud taken into the 
tender soft parts of these brachiopods might easily have caused an 
irritation that would result in the prevention of normal growth. 


Rafixesquixa altidorsata, sp. nov. 


Plate 2, fig. 2. 


Shell small and highly convex, almost hemispherical, with the 
greatest convexity in mature specimens a little nearer the beak than 
the anterior ma.rgin, although very nearly mid-way between. 

The more prominent railiating lines of the pedicle-valve occur at 
intervals of less than one millimeter and the intermediate spaces are 
occupied by four to six finer striae. 

The interior of the brachial-valve is thickened along the anterior 
margin. Three ridges running lengthwise to the hinge embrace the 
four adductor muscle-scars. 

Typical specimens measured: — 


Width 
22 inm. 
24,5 nun. 
26 min. 


Length 

19 mm. 
19 mm. 
19.5 mm. 


Greatest convexity 

11 mm. 

10 mm. 
13.5 mm. 


The common ^Maquoketa representative of the genus at Delafield, 
^Yisconsin and Spring Valley, Ylinnesota, is R. kingi (Vhitfield), but 
its place was taken at Clermont by -two new forms, R. subquadrata and 
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I\. altidor.'iuia. 'I'licy :ir(' imu;li .smiilU'r tliiin R. h'uKji show the 
(cii(K‘ncy to (Iwiii-liiijjc tliat fluiracU'ri'/es this I'uima. R. .suljf/iKtdrala 
and R. (dRdomda dilVor j;ivatly from R. Icimjl and .stviii to he tlie first 
dwarf forms descrihed from the Ma(|noket,a. 

lAHuditij: — Lowc'f Matinoketa at Clermotit, Iowa. Ilolotype, 

M. C. Z.i 8,. >11. 


IIaFIXFSQUIXA SUHQt^VDKATA, sp. 110\'. 


Plate 2, fig. 1. 


Sliell of medium size, with a tendency to stpiareness; width at 
hinge-line usually maintained and occasionally slightly exceeded as 
far ;is two thirds the distanee to the anterior margin. Cardinal angles 
regularly square, hut in some specimens slightly alatc. 

Striations of the pedicle-valve alternate; usually three, sometimes 
two or four finer striae embraced hy two coarser ones in the region 
directly anterior to the beak. All regularly grow heavier as the shell 
grows older and increase hy implantation, so that four or five finer 
striae are embraced by two coarser. The greatest convexity of the 
pedicle-valve is between one half and tw'o thirds the distance from 
beak to anterior margin; at this point there is a rather^sharp inflection 
of the shell. 

The striations on the brachial correspond to those of the pedicle- 
valve, but are not so pronounced. The concavity of this shell follows 
closely the convexity of the other like tw'o nested cups. 

Tile cardinal area is narrow', scarcely tw'o millimeters wdde at the 
most. Pedicle-opening very minute, just visible to the eye. 

Three typical specimens measured: — 


Width 
27 mm. 
27 mm. 
27 mm. 


Length 

26.5 mm. 
26.5 mm. 
30 mm. 


Greatest convexity 

10 mm. 

11 mm. 

12 mm. 


Locality: — Low'er iNIaquoketa at Clermont, Iowa. Holotype, 
M. C. Z. 8,543. 


Rafinesquin.a rugulifera, sp. nov. 

Rafinesquina alternala var. loxorhytis Winchell and Schuchert (not Meek), 
Geol. Minn., 1893, 3, pt. 1, p. 407, pi. 31, fig. 35-37; pi. 32, fig. 59, 60. 

Shell much broader than long, widest at the hinge, which projects 
into broad “ears” which are demarked by shallow depressions. 
Pedicle-valve gently and rather evenly convex, highest in front of 


518 


uulletin; museum of comparative zoology. 


the middle. Tlie brachial shell, except in the uinhonal region, follows 
the curvature of its opposite. The striae of the uinhonal region are 
of uniform size, but towards the front they show distinct alternations, 
and there are from one to three fine striations between each pair of 
coarse ones, the number varying with the distance from the margin. 
^Vllen the shell is partially exfoliated, rows of conspicuous pores are 
disclosed in the furrows between the striae. Some specimens show 
distinct wrinkles on the sides near the hinge. Some are located 
nearly at right angles with the hinge, others diagonally, the variable 
position suggesting pathologic origin for these features. 

Measurements: — A speeimen from the Lower ^Macpioketa near 
Clermont is 41 mm. long, and about 05 mm. wide; one figured by 
Winchell and Sehuehert is 40 mm. long and GO mm. Avide. 

Rafinesquina alternatu A'ar. loxorhytis Avas a name suggested by ]\Ieek 
(Pal. Ohio, 1S73, 1, p. 91) in a brief description Avhieh Avas not accom- 
panied by a figure. The A'ariety does not appear to IniA'e been identi- 
fied successfully aAvay from Cincinnati, and, as Cumings has remarked, 
(32d Ann. rept. Dept. geol. nat. res. Indiana, 1908, p. 928) the charac- 
teristic AA’hich appeared most important to the describer may not be a 
reliable one. ]\Ieek relied upon the extended form and obliquely 
AATinkled lateral extremities for the identification of this A'ariety, but 
oblique Avrinkles near the cardinal margin liaAC proA'en in many cases 
to be the accompaniment of indiA'idual senescence or result of accident. 
The specimens from the Piclnnond of Indiana identified as R. aUernuta 
loxorhytis by Cumings lacked the Avrinkles. 

Winchell anti Sehuehert found a large Rafinesquina at Spring 
Valley, Minnesota, Avhich they illustrated under this name, but Avhich 
has recently been referred to R. k'mgi Whitfield (Bassler, Bull. 92, 
pt. 2, U. S. N. jSI., 1915, p. 1087.) If Whitfield’s description and 
illustrations are correct, then the Minnesotan form cannot be R. 
kinyi, for its author stated that that species showed no alternations of 
striae, and the figure shoAvs the Wisconsin shell to be much longer than 
that from Minnesota. 

Comparison Avith R. alter nat a loxorhytis cannot be satisfactory in 
our present ignorance of that A'ariety, but JNIeek described it as haA'ing 
acutely angular, flattened, scarcely deflected cardinal angles, Avhile 
the present species has conA'ex “ears” AA’hich are set off by a conspicu- 
ous depression. It also has a much broader form than any of the 
shells Avhich are usually designated as A'arieties of R. alternata. 

Locality: — In the ]\Iaquoketa near Spring Valley, Minnesota, 
and Clermont, loAva; rare at the latter place. 
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Stuokiio.mkxa xkci.kcta (.lames). 

Slroi>lio>iieii<i Jililcxla Meek (not Hall), I’al. Ohio, 187)}, 1, pt. ‘2, p. S.'h ])1. 0, 
fig. 5. 

'iStrojiliomnia fdilcxUi Wliih', U. >S. G. & G. S. \\'. lOOtli incr., 187.'), 4, i>. 09, 
])1. I, fig. 8. 

llcmi pronites Jilitcxlm Miller, Cine, quart, journ. .sei., 187.a, 2, p. 48. 
Strcplnvliiinchiis fililcxtim (])art) Hall, 2d. Ann. re])t. X. V. slate gcol., 1883, 
1)1. 42, fig. 10, 1.5 (not fi»:. 11-14); pi. 39, fig. 1-7. 

StroplinmciKi Jililcxla Hall and Clarke, Pal. X. Y., 1892, 8, pt. 1, pi. 9.\., fig. 10, 
15 (not fig. 11-14); pi. HA, fig. 3. 

Strcplorhijnchus ncglcda James, Paleontologist, 1881, 6, p. 41. 

Strophomcna ncglcda Winehcll and Sehuchert, Geol. Minn., 1893, 3, pt. 1, p. 
388. Foerste, Amor, geol., 1903, 31, p. 338. Cuinings, 32d Ann. rci>t. 
Dept. geol. nat. res. Indiana, 1908, p. 934, pi. 38, fig. 1-lb. Foerste, 
Bull. sci. lab. Denison univ., 1912, 17, pi. 5, fig. 1, 3; pi. 7, fig. 5; pi. 9, 
fig. 1; pi. 11, fig. 10. 

All representatives of this species were found in a ra^'ine north of 
Clermont, Iowa, and none in the neighboring outcrops. They con- 
form well to the types figured and described by Foerste, although the 
average size is somewhat smaller. They all lack the vertical wrinkling 
along the hinge-line of Strophomcna vcfiista. The cardinal angles in 
all cases are acute, and no specimen shows the rectangular boxing of 
the postero-lateral angles. 

Measurements: — Smallest specimen — width, 40 mm., length, 
25.5 mm. Largest specimen — width, 5G mm., length, 35.5 mm. 
Average specimen — width, 44 mm., length, 27 mm. 

Locality: — The Richmond at Oxford, Clarksville, Waynesville, 
Ohio; Indiana; and the Alaquoketa at Savannah, Illinois; on 
Alanitoulin Island, Lake Huron; Anticosti; and Stony Aloimtain, 
Alanitoba. 


Strophomexa acut.a ^Vinchell and Sehuchert. 

Plate 1, fig. 5. 

Strophomcna neglecla var. acuta Winehcll and Sehuchert, Geol. Minn., 1893, 
3, pt. 1, p. 388, pi. 31, fig. 6, 7. 

Strophomcna acuta Foerste, Bull. sci. lab. Denison univ., 1912, 17, p. 115, 
pi. 7, fig. 3a-d; pi. 9, fig. 13a, b. 

Three good specimens from Clermont, Iowa, show a general simi- 
larity to the figured types from the Alaquoketa at Spring ^ alley. 
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INlinnesota. All are shorter tliaii those in Profes.sor Schiichert’.s 
collection, and the anterior inarj,dns are less pointed. Wry slight 
wrinkling is discernihlc on the vah'es near the hinge-line, and in one 
specimen is almost obsolete. 

The striae are more distinct on tlu> brachial- than on the pediele- 
valvc; clearly alternating, usually three or four, rarely two or ^i^•e, 
finer betwec'n two coarser ones. The finer stria(“ vary in intensity 
and in places are undnlatory; the coarser in all eases are le.ss erratic 
than the finer. Seven or eight of the prominent ones are counted in 
5 mm. at the anterior margin. 

One specimen has dimensions as folhnvs; — Width along hinge-lino, 
28.5 mm.; acro.ss middle, 24 mm.; length of pedicle-valve, 20.5 mm.; 
of the brachial, 20 mm.; grcatc.st convexity, 8 mm. at 13.5 mm. from 
the beak; height of cardinal area, 3.5 mm. This represents the 
medium of the three specimens. The largest had a width at the 
hinge of 37.8 mm. and length of pedicle-valve of 23 mm. The smallest 
had width at hinge 21.2 mm., and length of pedicle-valve 1G.2 mm. 
A sj)ecimen from the type-locality measured by Foerste corresponded 
nearly to the first cited above, the main difference being a length of 
pedicle-valve greater by 1.2 mm. in the type. 

LocuUty: — Richmond (Maquoketa); Spring Valley, Minnesota, 
and Clermont, Iowa. ]M. C. Z. 8,539. 

Stropuomena nutans Aleek. 

Strophomcna {II emipronites) nutaiis Meek, Pal. Ohio, 1873, 1, pt. 2, p. 77, pi. G, 
lig. 1. 

II emipronites nutans Miller, Cine, quart, journ. sei., 1875, 2, p. 4G. 
Streptorinjnehus nutans Miller, N. A. geol. pal., 1889, p. 378. 

Strophoinena imtans Hall and Clarke, Pal. X. Y., 1892, 8, pt. 1, p. 251, pi. 8, 
fig. 11; pi. 9A, fig. 5-7; pi. 11 A, fig. G, 7. Foerste, Anier. geol., 1903, 31, 
p. 338. Cuniings, 32d Ann. rei)t. Dept. geol. nat. res. Indiana, 1908, 
I>. 93G, pi. 38, fig. 5-5e. Foerste, Bull. sci. lab. Denison univ., 1912, 17, 
p. G8, pi. 3, fig. 2a-e; pi. 9, fig. 15; pi. 10, fig. 2a-c; pi. 3, fig. 2 b; pi. 11, 
fig. 8; pi. 10, fig. 3a-d; pi. 9, fig. IG. 

Several specimens of Sfrophome7ia mifons were found in the Lower 
Alaquoketa four miles west of Clermont. They Avere all smaller than 
S. coucordcusis described by Foerste; but it is possible that he Avould 
call these forms depauperate gerontic examples of that species. The 
largest has a width of 28 mm., a length of 23.5 mm., and a greatest 
conA'exity of 10.5 mm. The average specimen measures 21 mm. in 
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widtii ; IS inin. in Knigtli ; imd 7 imii. in convexity. d'lic.sc dimensions 
iilone would snyti;e.sl. tlint tliis t'onn Ix'lonjfs to the more eomnion 
StropliotiiciKi iiiihuiN and not tlie larj^er variety, S. coiK^ordrii.'ii.'i, siieei- 
mens of which fnxinently attain a width of 42 mm., a lenfi;tli of 20 mm., 
and a convexity of 11 to 15 mm. 

Localitj/: — d'his is a common Richmond fossil oecurriiifi; in the 
Hlanehester division of the Waynesvilh' bed in Bntler, Warren, and 
(dinton Counties, Ohio; also in the environs of Ilielnnond, Indiana. 


Stuopiiomkna wisconsinexsis Whitfield. 

Plate 1, fig. 7, 8. 

StrophomoHi u'isconsincnsis Whitfield, Gcol. Wise., 1882, 4, p. 26.3, pi. 12, fig. 
11-13. Hall and Clarke, Pal. N. V., 1892, 8, pt. 1, p. 2.51, pi. 11 A, fig. 1, 2. 
Poerste, Bull. sci. lab. Denison univ., 1912, 17, p. 108, pi. 7, fig. la-e; 
pi. 9, fig. oa-c. 

Evidently similar to specimens from the type-locality at Delafield, 
Wisconsin are the two from Clermont, Iowa. They are characterized 
bv the great convexitv of the brachial-valve which has a sudden 
flattening toward the posterior part, and the regular generic depres- 
sion near the beak. The carrlinal area of the pedicle-valve is almost 
parallel to the flattened surface. 

One specimen is distinctive not only for its peculiar specific idiosyn- 
crasies, but also for a pathologic condition shown in the arrestment of 
growth across the middle of the brachial-valve. 

Length, 17 mm., width, 24 mm., greatest convexity, 9.5 mm. 

The main difference between the specimens from Clermont and the 
types is that the cardinal area is not nearly so high in the former as in 
the latter. 

Locality: — Delafield, Wise., and Clermont, Iowa. AI. C. Z. 8,541. 


Stropho.mexa PL.YXODORS.A.TA Winchell and Schuchert. 

Sirophomena planodorsaia Winchell and Schuchert, Amcr. gcol. 1892, 9, p. 
286. Gcol. 5Iinn., 1893, 3, pt. 1, p. 393, pi. 31, fig. 8-10. Foenste, Bull, 
sci. lab. Denison univ., 1912, 17, p. 109, pi. 7, fig. 4a, b, 7a, b, 8; pi. 9, 
fig. 6a, b, 7, 8a, b, 9, 11, 12, 14a, b. 

At Patterson’s Spring near Brainerd, Iowa, the Niagara limestone 
is well exposed. Below it lies a zone of shale six feet thick. Both 
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are ciuite barren of fo.s.sils. Xe.xt in deseent i.s a highly fos.siliferous 
ealeareon.s shale, from ^vhieh slabs were dug that literally teemed with 
fossil shells. Several of these slabs were ol)tained, and although 
liafinesciuina i.s well represented on them, Strophomena i.s ab.sent with 
the single e.xeeption ot a pediele-valve of Strophomena 2>l(i>^odorsata. 


Strophomexa abscissa, sp. nov. 

Plate 1, fig. G. 

Shell small, roughly triangular in outline. Hinge-line straight; 
cardinal angles often mucronate, especially in the younger specimens. 
Greatest height of the cardinal area varies from one to two milli- 
meters. The surface of the brachial-^'alve is abruptly deflected from 
three to six millimeters posterior to the margin, the angle formed 
measuring 90°-105°. This sudden deflection is a highly characteristic 
feature of this form and makes confusion with any other j\Iac[Uoketa 
species impossible. 

The pedicle-talve is weakly convex at the beak, then turns and 
follows the shape of the brachial-shell, producing a cup-like cavity, 
which lacks the sharp angles of the brachial-valves. 

Striae are distinctly alternating on the brachial-valve, from three 
to nine finer between two coarser ones. The coarser striae become 
more pronounced upon the ^'ertical part of the brachial-valve; the 
finer intercalated ones tend to become obscure on this area, with the 
exception of one to three in each series which become coarse. 

This makes the deflected anterior region of the shell quite distinctly 
striated and sharply contrasts it with the finely marked posterior part. 

Specimens vary little in size, a typical one measuring 15 mm. along 
the hinge-line, 10 mm. in length, 5 mm. in depth. 

Locality: — Lower iMaquoketa at Clermont, Iowa. Holotvpe, 
M. C. Z. 8,540. 


Strophomena lamixata, sp. nov. 

Plate 1, fig. 9, 10. 

This form is smaller than the average for the genus, and less coarsely 
striated. It resembles no other species in this fauna so closely that 
confusion might result, for it possesses a characteristically laminated 
brachial-valve which is unique. 

Shell semiova te in outline; slightly wider than long, with the 
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greatest convexity a little anterior of the middle. In the adnlt the 
brachial-valve is marked by lamellose growth-lines that suggest 
premature senility. Striations on the braehial-A'alve are fine, from 
tAvelve to fifteen within' 5 mm. on the anterior margin. They show 
an nnprononneed alternation of two coarser encompassing one or two 
finer striae. On the pedicle-valve they are finer, from seventeen to 
twenty in 5 mm. They show the same alternation as those of the 
brachial-shell. 

A typical specimen measured ; — 

Width Length Greatest convexity 

17 mm. 15 mm, G mm. 

Locality: — Lower Maquoketa at Clermont, Iowa. Holotype, 
M. C. Z.' 8,542. 


Stropiiomena sp. ind. 

A small specimen 16 mm. wide along the hinge-line, 12.5 mm. long, 
and witli a convexity of 3 mm., which equals the greatest height of the 
eardinal area, shoAvs a pathologieal dwarfed eondition. Striae are 
fine, five or six in 2 mm. and show no alternation. Concentric lines 
which tend to be prominent and lamellose are present. Concentric 
striae are prominent near the posterior edge of the pediele-valve and 
form file-like indentations upon the radial striae. Retardation of 
groAvth is noticeable on the brachial-valve where the first concentric 
line is badly malformed. The pathological condition is so marked 
that it is difficult to identify the species and justifies a separate 
description. 


Porambonitidae. 

Parastrophia divergens Hall and Clarke. 

Parastrophia divergens Hall and Clarke, Pal. N. Y., 1895, 8, pt. 2, p. 222, 366, 
pi. 63, fig. 4-7. 48th Kept. N. Y. state mus., 1897, 2, p. 364; pi. 10, fig. 
11-14. 14th Kept. N. Y. state geol., 1897, p. 364, pi. 10, fig. 11-14. 

Shell of medium size; brachial -valve strongly, pedicle-valve weakly, 
convex. The beak is erect; and the surface slopes gently to the 
lateral margins. Half-Avay to the anterior margin the surface becomes 
abruptly depressed, forming broad, deep, characteristic sinus, which 
contains three well-defined plications. Two less-defined ribs occur 
on each lateral slope. 
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The bnichial-valve is well rounded in the posterior region; the 
median fold becomes evident half-way to the anterior margin where 
it finally is well defined. The fold bears four plications; each 
lateral slope bears two. The type-specimens from 'Wilmington have 
from three to five plications on the median fold and three on each 
lateral slojie. All {dications, and also the fold and sinus fade away 
in the umbonal region, which is smooth. 

Width Length Greatest convexity 

15 mm. 12 mm. 10 mm. 

In general, this representative of Parastrophia closely resembles 
the type from Wilmington, but differs in having fewer plications and a 
lesser convexity. 

Locality: — Alaquoketa (Fernvi|le) at Wilmington, Illinois, and 
Lower Maquoketa at Clermont, Iowa. 


Rhynchonellidae. 

RiiY'NcnoTREM.Y CAPAX (Coiirad). 

Atnjpa capax Conrad, Journ. Aead. nat. sci. Phil., 1842, 8, p. 264, pi. 14, fig. 21. 

Hall, Amcr. journ. sci., 1844, 47, p. 109. 

Atrypa increbescens Hall (part). Pal. N. Y., 1847, 1, p. 146, pi. 33, figs. 131, 
13k-13y. Billings, Can. nat. geol., 1856, 1, p. 207, fig. 15, 16. Hall, 
13th Kept. N. Y. state cab. nat. hist., 1860, p. 66, fig. 6, 7, 9-11. 
Rhynchonella increbescens Hall (part) Geol. Wise., 1862, 1, p. 123, pi. 11, fig. 2. 
Rhynchonella capax Billings, Geol. Canada, 1863, p. 211, fig. 213. Sarford, 
Geol. Tennessee, 1869, p. 275, fig. 4-6. Meek, Pal. Ohio, 1873, 1, pt. 2, 
p. 123, pi. 11, fig. 2. Miller, Cine, quart, journ. sci., 1875, 2, p. 17. 
Roemer, Leth. Geog., 1, Loth. Pal. Atlas, 1876, p. 4, fig. 13a. White, 2d 
Ann. rept. Indiana bur. state geol., 1880, p. 489, pi. 1, fig. 9-11. 10th 
Kept, state geol. Indiana, 1881, p. 121, pi. 1, fig. 9-11. Whitfield, Geol. 
Wise., 1882, 4, p. 263, pi. 12, fig. 26, 27. Chamberlin, ibid., 1883, 1, p. 
155, fig. 30. Keyes, Missouri, Geol. surv., 1895, 6, p. 99, pi. 41, fig. 12. 
Rhynchoirema capax Winehell and Schuehert, Geol. Minn., 1893, 3, pt. 1, p. 462, 
pi. 34, figs. 30-34. Hall and Clarke, Pal. N. Y., 1893, 8, pt. 2, p. 183, 185, 
pi. 56, fig. 14-18, 20-27; pi. 83, fig. 31. Whitcaves, Pal. foss. Canada, 
1895, 3, pt. 2, p. 121; 1897, 3, pt. 3, p. 178. Cumings, 32d Ann. cept. 
Dept. geol. nat. res. Indiana, 1908, p. 931, pi. 36, fig. 6-6h. 

This well-known species is quite plentiful in several exposures of 
the Lower Maquoketa at Clermont, Iowa. The shell is of medium 
size, and varies greatly in shape with age. Some mature specimens 
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wore more convex tluiii their diaineter in any oilier direction. 'I'lie 
posterior lateral margins meet the beak sharply in young shells, but 
bc'come more rounded in the adnlt. 

The braehial-valve is always a little more convex than the pedicle 
and marked by a mesial ridge nearly flat and topjied with four pliea- 
tions. This eontinnes about two thirds the way to the beak which 
is strongly incurved; lateral slopes bear from four to eight simple 
plications. 

The pedicle-valve terminates abruptly in a pointed beak which 
becomes strongly incurved upon that of the other shell in adults. 
The mesial sinus is deep and well defined in mature examples, bearing 
three or four sharp plications; lateral slopes each have five to seven 
simple striations. 

The entire surfaee of both valves is marked by numerous very 
regular, strongly zigzag, and prominent lines of growth. 

Rhynchotrema capax is larger than R. incrcbcscrns with whieh it is 
sometimes eonfused and has a greater eonvexity and thieker valves. 

This speeies varies mueh in the development from the young to the 
adult form and has eaused the name of R. capax to eoA'er a multitude 
of fjuilty identifieations. 

Locality: — Riehmond at Riehmond, Indiana; Oxford, ete., Ohio; 
Illinois; Iowa; Tennessee; IVIissouri; Wiseonsin; Minnesota; 
Antieosti; Lake Winnipeg, Manitoba; Fort Churehill, Hudson Bay, 
ete. 

Za'gospira tantilla, sp. nov. 

Shell small, bieonvex, the pediele-valve sharply keeled in the 
umbonal region, the anterior edge sharp. The braehial-valve is 
eonvex at the umbo, beeomes flattened in front, with a broad shallow 
median sinus. The surfaee is eovered with fine plieations, the median 
one on the braehial-valve slightly thieker than the others. On either 
side of the median plane there are ten to twelve ribs. 

Measurements: — The largest speeimen is 5.75 mm. long and 5.50 
mm. wide. A small one is 4 mm. long and 3 mm. wide. 

This speeies is very like Z. recurvirostris, and differs from the other 
Riehmondian forms in its small size. It is a less robust shell than 
Z. recurvirostris, and has fewer plieations than Z. modcsta. It is not 
unlike Z. Jccntuckicnsis, but is smaller, less plump, and that speeies 
does not appear to show an enlarged median plieation. 

Locality: — Twelve speeimens were eolleeted from the Lower 
jMaquoketa near Clermont, Iowa. Holotye, i\I. C. Z. 8,547. 


